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(54) OPTICAL PICKUP DEVICE AND OPTICAL DISK DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical pickup device capable 
of dealing with plural kinds of information recording media, and forming 
an optimal optical spot for each information recording medium without 
enlargement and high costs. 

SOLUTION: Luminous fluxes emitted from a plurality of light sources are 
made roughly parallel lights at an optical element 52, and then converged 
through an objective lens 60 on the recording surface of the 
corresponding information recording medium. Since the shorter the 
wavelength of a luminous flux made incident on the optical element, the 
larger is the divergence angle, in the case of a luminous flux of a short 
wavelength, the intensity distribution of the luminous flux converted 
through the objective lens becomes nearly uniform. In the case of a 
luminous flux of a long wavelength, most thereof is converged through 
the objective lens. That is, the rim intensity of the luminous flux 
captured through the objective lens can be made close to the ideal value 
of its wavelength. 
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A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passages of the Document 

See also the attached English Abstract. 

[Claim 1] An optical pickup .... comprising: 

a plurality of light sources for selectively emitting 
one of light fluxes of different wavelengths; 

an optical system for leading returning light flux 
having reflected off the recording surface to a 
predetermined light receiving position; and..., 

wherein 

said light fluxes to be incident on the optical element 
are such that a light flux of a shorter wavelength has a 
larger divergence angle. 

[Claim 2] The optical pickup as set forth in claim 1, 
wherein: 

said light beams converged by said object lens are 
such that a light beam of a shorter wavelength has more 
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rim strength which is a ratio of (i) intensity at the rim of 
an entrance pupil of the object lens versus (ii) the 
maximum intensity within the entrance pupil. 

[Claim 3] The optical pickup as set forth in claim 2, 
wherein said rim strength is 10% or more, but not more 
than 70%. 

[Claim 6] The optical pickup as set forth in any one 
of claims 1 to 5, wherein: 

said optical system includes an adjustment optical 
element for adjusting the divergence angle of a light beam 
which has been emitted from at least one of said plural 
light sources, and which is directed to said optical 
element. 

[0052] 

91 > 02 ... (4) 

[0053] Here, for example, in a case of realizing the 
rim strength of 30% (light use efficiency = approx. 45%) 
for a DVD and 15%( light use efficiency = approx. 50%) for 
a CD, the focal distance fcl of the coupling lens 52 is 11 
mm, so that 01 is 11 deg., and 02 is 7.7 deg. 
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[0054] In view of that, the first divergence angle 
adjustment element Ml multiplies the divergence angle 0iz 
of the first emitted light beam with respect to the XZ 
surface by (0iy/0iz), where (0iy/0iz) >1. 

[0056] In view of that, the second divergence angle 
adjustment element M2 multiplies the divergence angle 02Y 
of the second emitted light beam with respect to the YZ 
surface by (02z/02y), where (02z/02y) < 1. 

[0058] The functions of the optical pickup device 23 
having the above configuration is described below. First, 
described is a function of the device 23 in a case where 
the optical disc 15 is a DVD. 

[0059] A light beam from the first semiconductor 
laser 53 is incident on the hologram 61. The divergence 
angle of the light beam having passed through the 
hologram 61 with respect the XZ surface is enlarged by 
the first divergence angle adjustment element Ml. This 
light beam passes, as it is, through the second divergence 
angle adjustment element M2 

[0061] Next described is a function of the device 23 
in a case where the optical disc 15 is a CD. A light beam 
from the second semiconductor laser 54 is incident on the 
hologram 61. This light beam having passed through the 
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hologram 61 passes, as it is, through the first divergence 
angle adjustment element Ml, and is incident on the 
second divergence angle adjustment element M2. Then, 
the divergence angle of the light beam with respect to the 
YZ surface is reduced by the second divergence angle 
adjustment element M2 

[0088] The above embodiment deals with a case 
where the divergence angle of each light beam emitted 
from the semiconductor laser is adjusted and is incident 
on the coupling lens. However, the adjustment of the 
divergence angle is not necessary provided that the above 
described formula (4) is satisfied. In short, the first and 
second divergence angle adjustment elements Ml and M2 
are not necessarily essential. 



DP 2004-95039 A 2004.3.25 



(19) B*BttBfiT (jp) (12) 4i §9 4$ if & 31(A) (ii)mtu«&H** 

4$H2004-95039 

(P2004-95039A) 
(43)&PflB TO1643H25B (2004. 3.25) 

(51)Int.Cl. 7 Fl f-73-K (ff) 

G11B 7/135 G11B 7/135 Z 5D119 

G11B 7/125 G11B 7/125 A 5D789 



wmmx *mm mxme>® 12 o l {± 19 m> 



(21) ajHS# 1$®2002-253737(P2002-253737) 

(22) fflSIB ^14^8^30B (2002. 8.30) 



(71) &® A 000006747 

mmSPAffllEtpRji 1 TB 3S6^ 
(74) ftJlA 100102901 

(72) IPJi# /MB em 

mJKfBAfflEf Siil TB3#6*J «5EC 

F^f-A@%) 5D119 AA01 EB03 EB11 EC37 FA05 

FA08 JA02 JA43 JA70 

5D789 AA01 EB03 EB11 EC37 FA05 

FA08 JA02 JA43 JA70 



(54) [*H<Z>«fN *lf^7v^ISO*r^«I 



(57) mm] 

mm) -xmRxmax Mt*jg< e£&<. 
mt, ft^m+s 2 -cnsw-n^tt stitch #tfju>x 




6 o zftLxftfc?zmmmm&<D%mwicmftz n 

cent *^T-icA*t-rss^«> $sa*3s <B) 



[SftH] 02 




(2) 



JP 2004-95039 A 2004.3.25 



h s ti mmn m v y x * wait t-tz> it^m* tz&&^ mtmu 

1 HIB«<7)3fee y 97 y -f^Wa 

t i- & m&m i ~ 4 <7) ^ r Kifi$c<^ e ? ? r y -?mm 0 

6 ] 

•ftl**— EfclB««>3fee y 2 7 y -f$tWo 

UMBSISEftWfli, «fia^14«r^Tf 4 i t ^tf ttSlM 6 icffi««>3fctr v 97 

y -fmm.o 
im$tm 8 ] 

3*?- t £#tf i t *«Fii:ni*S 7 KSEfcOfttf y 9 7 y ^f, 

4 i i: £#m £ 8 fcSfi««)3fcfcf y*7y T'Sfo 

1 0] 



(3) 



3P 2004-95039 A 2004.3.25 



[0 0 0 1 ] 

Ml«f7^7-7 ?mWJkrftfcT4 *?$kW^&*), $P>K#L<(*. Ig&Mtotf 
W&vmft^y try •/^Mx.fc^-f^^liciltSo 

[0 0 0 2] 

iwi^n^o ^7 y?i)m&2titzmmmKu-^ft*miT2>z.tK£ nmrn^mmRv 
m£*ft^. mumfrhwmiybKm^xmm<vntkt£t**ft-ox^2> 0 *lx, jtr 

[0 0 0 3 ] 
[0 0 0 4 ] 

tf$RIB^#<t LT> |S^*^C D (Compact D i s c) i>) fcfiSiglift 
^I4DVD (Digital Versatile Disc) tf-mtZtiX&t: 
o C DKMLTfE^&tf#££fr£-? Kit. $L&&7 8 5 n m<D V-^f^ffl V> £> D 
WDKMLXUm^W^^ft^o Kit, ^Sj6 s 6 6 0 nm<DV-*f%ifrm^t>tlZ>tzlb 

v-^)vay\Lzu~9* t-^mmm^m^i^ tLxm^htix^tio 

[0 0 0 5 ] 

^^i^O^^^S-e^^o LfrLfttfb, 6 6 0 nmffl^flt 7 8 5 nmfflO^ 

m&t *%ti?tim%iK%zwL-t& t, yt^ -y ? r y 7mwrf±mitLx Lt i t^iTpn 

ftfcT -y ^T-y^WJ ki>^o 0 
[0 0 0 6 ] 

fit, F!lx.ff, #^^3 0 2 6 2 7 9^-^mKit, S.^K^M^m* & V 



(4) 



JP 2004-95039 A 2004.3.25 



[0 0 0 7 ] 

bi>^7) it, -Mb LT@ 1 4 H^Stl^ J: ? 1^ - +f L D OfS'ft© (^-rn 

UUT\ Pfc&7fcj£J t*>^?) <7)fiJ^{i, ^^^>X<75Altffi+<7)S^J^^M 

3W#MS;T L> TtfU/B^M^ < J: ? ^Iglt-rtt^'; A < 
[0 0 0 8] 

[^^t6^^: b X 1 b~$~2> PUS] 
[0 0 0 9] 

L^L^^f>> ±|B#f^3 0 2 6 2 7 9 #£$fc<?> l^-^f v :x - V> £ 3fct: v ? T 

y-ymmx-it, cDyhmfrh<vmiftteKtt-r& v&tef&bDVDytmfrhvmmftj&K 

[0010] 

[0 0 1 1 ] 
[0012] 

[pM^^-r -5. £ tb <D^m] 

m-f & m m.umwkfo<n> umm t:i^ts«w>xi:, m tmm. ^ » & h m it $ *i «r is 
^■^ > x ^ ifii ^ -9 #363tt * ftjpffjfc t -r £ jt^m* b * ^ > mi sie^ffi -csit ? a ;t 

[0 0 13] 

if «nB»«t#oiae?&jS5& s * i «9iS < %^m&Kit, -kxm&ztif&zbfr 



(5) 



3P 2004-95039 A 2004.3.25 



y?rv -7&w<D/i-mik%.v ! &? * hit&i&m-r&z. k&x%& t t*>K, £a^ttiti*i 

[0 0 14] 
[0 0 15] 

%m±-e* «9^o7 0 %&TX$>Z>Z.k k-r&Z.k&XZZ> 0 
[0 0 16] 

±IB»*^ 1 - 3 Ktzmv&lth: y ?Ty -f&WLK&^X, 4 KUM^it^ y ? T 

x&^zt t-r&z k&x%2> 0 frfr&Wi&Kit, Mjtifytmfrhm$tztiz>ytj&<D$&WL 

[0 0 17] 

±.tm$.m 1 ~ 4 K%Zm<D&%i\d y?Ty ^ii:fev>T, WRM 5 Ktim^^ y?T 
[0 0 18] 

±IB»*« 1 ~ 5 KUm<D&yt\z y?Ty -ygiWKte^X, 6 KUM<Dyb\z y?T 

ztimm^M^fafri ytT&<D&WLftzm&r&mmytmm : ?-*&ttz.k k-t&zkrf 

tub, nm<D ! %m%%:mZRi^Z>Zk&nIffik%2> 0 
[0 0 19] 

[0 0 2 0] 

zvm&Kio^x, m^M8^mm.^>^y y^Wi<Diu< , mum$c<D%jmK m 
1 <D®.&<DyhM*m 1 L-cmit-f&^i <^>«i^ mie^ 1 <d$l&x. *) i^^m 

friep^^^fi, mmmi<oftM<D3t&fefrfttiHZimMtf:k%:2> £ 1 



(6) 



JP 2004-95039 A 2004.3.25 



[ 0 0 2 1 ] 

?t mtzm 2 tom&iKi&ttt it, s.^KmmztL-Mkztix^&z. tt-tz zt&x 

[0 0 2 2] 

±mm^m 6 Kmw.<oyt\i y?ry -?m%K.a^x* m^.m 1 o Kmm<mt^ vtrv-f 

-r&ZktfXZ&o frfr2>3%^r^ it, mjLtfttijjwnJZ&fflm-f&Zkizt: V), 

yt^m^zm^x, ^R<Dm^^mm<Dytm^nLx^ii^^<D^WL^^Mm^^m^m 

[0 0 2 3] 

±iasjf£:s 6~io Kmm^&ytv: y^ry -/mwK&^x, m^m 1 1 Kum<^it\d y 
mm <9 km t mm<D *a*»±^ h frt&-t & ^it^m^^^K , mia^ 

[0 0 2 4] 

m*mi 2Kmm<v%wit, m^cmm<Dmmmmmm^nLx, mmvmwt, 

[0 0 2 5] 

[0 0 2 6] 
[0 0 2 7] 
[0 0 2 8] 

£<7)ia i K^sft&^rv x^^g 2 o it, mmzMMi&t Lxvytr^ 1 5 

W.W)-fZ>tztb<D7,\L y K;u^e- ^ 2 2 > yt^y ?Ty 7MW2 3 . l--^=r > n-;Ha 
K2 4, x>3-/2 5, K9>f^2 7, W^#«ta0K2 8. t-#3>fn-53 
3 > ^-;77RAM3 4, A7777^-yf 3 7, ^/^7x-^38, ROM3 9 
> CPU4 0XO f RAM4 1 £ F*ffix_X^2> 0 HI 1 Kfctt&fcQm, 

^mrMxit, *f^^gi2oii, c dx ^70^2 mM<7>mmzmmte k 

[0 0 2 9] 

TffifBftfcT y y ~7&W. 2 3 it, Jty* J X? 1 5 <T>7,^ 9 /HfcXIiR'frRjR*) 
[0 0 3 0 ] 



JP 2004-95039 A 2004.3.25 



mi km*), muwtkm-%vm®& 2 s \t, ft\Lv ?t v7°m.m.2 3^>mtim^x^^m 
titer Fuxmmtc pu 4 o ^m^^ti, mfflm^te^y^-v 2 5 ^ititi z *i&o £ 

f>K, S4€-t^31|5|i^2 8 it, RF^K^LTM^iTMS^^T&o*:^ ;t?7 
77^ - v f 3 7 ^LTA7 7 7 R AM 3 4 K^in, it:, -9— 
#kSHli&2 8^^-9--**=r> fo-7 3 3 KtB^Sft&o 
[0 0 3 1 ] 

hn-73 3ii, CSoVT^k" -^7 7 /it 2 3*mm-t 

* AMBUSS ££fi£U K9'fA2 7Kffl*t4o 
[0 0 3 2] 

fllffi/*? 7 7 v*- v-Y 3 7 (is A7 77RAM3 4^f-^OAtii7J^fiL> gff 
Stl^T*- ^«^^C7)fittC^^ C P U 4 0 KMZa-t&o 
[0 0 3 3] 

ttrlfi F9-f^-«2 7 tis *f-**3> fo-7 3 3^«b<7)^Jfp#^CfC PU4 0<7>^K^ 
o*V>T, *e7 77 7 7'lt2 SRVX^y Y)V*-? 2 2 £fMfPl-& 0 
[0 0 3 4 ] 

mm^y^~y 2 5it, c pu 4 o^i*cs^v>T, A'777 ram3 4 KWffiztix 

^&T-?*^yy 7 t*-v ^ 3 7 £3>LT^ai U ^-§TIE3- K<?>ttin&^£ 
tx&^> TfcrV 1 5^<Dm£&&M J ^*ftf&-r& 0 IT, x> 3 -^2 5ii> CP 
U4 0^f>«i:|oVt, #M^SHI{^2 S^^^I^M'fS-^^lPlffiL-C, 

[0 0 3 5] 

mrfSV-^f 3> hn-;HSg&2 4 (i, x>3-^*2 5^f><7)f IMff ^SoVT, ft 
M y 9Tv -f^W2 3 /i^OV-f ^TJ^Wt^o l/-f 3> hn-;m^2 

4(i, CPU4 0c7)^^^cJ-V>T^-rS3fcIi 7777^it2 3 <D 2 ^<DftM<D-^ 

[0 0 3 6] 

mrie^ y 9-7 *.-7, 3 8 it, h (fOx.tf, v^/WaJ'lf.a.-*) i: <Dm^T|6]<7) 
11^/^7^-7,^^ ATAPI (AT Attachment Packet 
Interf ace)5tf SCSI (Small Computer System 

Interface) $ottUM >^-7i-7}:$j«iLtv^ 0 

[0 0 3 7] 

mffE R 0 M 3 9 Kit, CPU4 0 KT^l>rtlfc 3 - >-efS&$ fltz 7°u 7 ? Aj^telft $ 
*LTV>4 0 -fLT> CPU4 0(i, ROM3 9(:%i?atV^7'n^7Ai:aoT±!a 

o 

[0 0 3 8] 

mzftMv?Tv7'mw.2 z<r>m&m^^xm2 (a) stria 2 (b> 

[0 0 3 9] 

ft\d 77777*^12 3 «U 0 2 (A) fc^ $ *i* J: 9 fc. StSri* 6 6 0 n m<D V-*f ft 
8 5 nmV>U-*fft**:tl j etl1R—&)Kmt-rZ> tt^K, ftT4 X? 1 5 
miMWfrh<DmVftJ&*gft-tZ>-§:5kft^*J*--)VLM, W> 1 Ol&tfe^PS^^M 1 , 
»2«^il|^M2, yyvyXs 2, tt®\s>*6 0&u ! mW)& (7 ± 

isy ?t ? ^-3.3-- 9 , h ? y^yyTf^-^^-fRVz/-?^-?) (^-ffiii 

[0 0 4 0] 

^*ty A-JWLMJdU — fflfc LTHI2 (B) K*?il£J:?l:, ?8EgA<6 6 0 nmO 



C8) 



DP 2004-95039 A 2004.3.25 



\s-*fft*\&M-TZ>mi<0*m>fol'-*f5 3, XTOA S 7 8 5 n m<F> V - *f m^rt 
Si2^)»l/-f 5 4^^fx.SME L t> yt-rj X? 1 5e>&amfrh<on 

«J£3*ITV>4 0 j*l«> a MM*l'-'*f 5 3 {4^7=^*? 1 5 V D©«#t«RS *t> 
f 2^*«#U- -9* 5 4 *43fc-r r -f 1 5 # S C D <DJ&&KM&.$ tl& 0 **Jfc^-CJ4> 

- if* £> mat s fty&<Dttmm.mmxfa t-z-xfat-tZo 

[0 0 4 1 ] 

#*JfcBJi-ei4, *l^)ff#V-f 5 3&O f »2^«#U-f 5 4 (i, -mtLxm 

It3*i*3fcac (&T\ «3£± r«f 10ttiJW*3KJ fc'bv^) (4, -«njtLT®4 (A) & 
0*0 4 (B) J: 3 fc, YZSWt^M^fl, Y £ X Zffirt-C^tSlft 0 , z 

Hilt?^^^ (WTx «S± r»2 0Wlt^3KJ kb^i) — PfltLTEl5 (A) 
$.0*135 (B) K^Stl^ <fc d YZiSftt«ft (0 2Y t-ti) txzirtr^ 

l&tfeA (<? 2 z t-rz) kim—~cit%<, e 2 y ># 2 z <^>i»^K**o 

[0 0 4 2 ] 

SI 2 (B) KB?!3, #^#V-^'<7)-Zli!l^fimit^^@5fe^tt7tffife*n^9A 6 1 

*«Ei?iirv»4, Htrie$^5 911, **t'/mb-S\ 
tfm^%k*&&m^&<DKMM%m^*&ti^&&&<D&ftm? , £&A'-?^2>o 

[0 0 4 3 ] 

13 2 (A) KB?*K SH^ya-^LMO-Zfltli, HiTSE* 1 ^)M^lSi?M 1 
[0 0 4 4] 

m i coMftilii'M i <r>- zfllfcii, itris^ 2 ol&ilcftiSI^M 2 *«Ei?*iTv> 
*o i^«2«ftl$I?M2li, «£Stt14*;£L. & 2 <GW#t*3C<3*tfcfc £21 

[0 0 4 5] 

;i-c, * yyj yyvvxs 2<D&&mm& f c 1 t-tz k, a vfv >yu>X5 2 

*MMLtzmi<vmMJtM<D¥- Ai^ d v d«U 12 6 K?a*3*i* J: ? K> ( 1 ) j£ 
f^itt^fHo iit, 0 1 14. *'^'J >^V>X 5 2 comM 

[0 0 4 6] 

?5dvd = 2XfclXsin (fl 1/2) ( 1 ) 

[0 0 4 7] 

* y yf'J V^VVX 5 2 £3SLfc#2<aft3t:3fc5fc<atf--Ag0 c d (4, (2 
[0 0 4 8] 

0cd=2XfclXsin (02/2) (2) 

[0 0 4 9 ] 

D VD^O'J A5jfeJg£CD<7>J|§^tf>'J A5£Jg<fc < „ fv^i&t , DVD^ 

^-J: 19 ^CDC»^(7)»Jffl^^£^<|£It-r^>l^4. ^cco (3) 



(9) 



JP 2004-95039 A 2004.3.25 



o 

[0 0 5 0] 

?5dvd>?5cd (3) 

[0 0 5 1 ] 

-r%*>%, ?k<D (4) ^«T7»J8.i-*'iM?*«*4o 
[0 0 5 2 ] 

6 1 >6 2 (4) 

[0 0 5 3] 

flUxJfD VD^CJ A3jfejg£ 3 0 % OfcfiJ/B 4 5 96) , CD©»# 
^3i£iJg£ 1 5 % Ofc*iJffl?»=&5 0 96) k-f&Ktt, —ffl t LT*?y'J >^k> 
X5 2<7)^^gg^f c 1 tf s l 1 mm-e^tlff, Hlilllt, 0 2 f2 7 . 7J^££&<> 
[0 0 5 4 ] 

^Jfc^-eii—Wi: LT. HI 8 (A) J: ? ^l^Mftlil? 

Ml*^^^:, ^ l^ailt^^d %%%VyX% 0 *i*:3fe3tB dvdli 

> Y##fafciSLrwt«»y a&j&= 3 o%t?*>*j&«, xm^iRi^MLTtty Aaiap< 3 

0%?*J^ttJo 0 8 (B) fc^Sft&J:? fc, ft 2 <D$kWi1k III^M 2 

»2 0tHlt5fcmo^ ^K/X6 0 KW) &2 *t*36SCB c dli, Xtt 

t-r& 0 

[0 0 5 5 ] 

fit, ftsiolMfeftHSE^M l li. #i<&wat3fe*toxzffirtfcfc»t*SSiWl e, z 
£ (0 X Y /6, z ) (>D K-T&o t*u;:J:>K H9 (A) H^?*L*J: -5 ft 

[0 0 5 6 ] 

(0 2 z/0 2 y)^(<1) K-T&o £*UC«fc t), @9 (B) *i£ J: 9 fc, ^2 

O^Mpg^^M2^^alL^^2c7)ailt^^YZffit*I^fett^^ife^(i> 5 
, y M^S <£»9> X Z-mPlKi3\l&&WL% e 2 z LmmL<%& 0 fit, ft® 
U>Xe 0 Kflfcl9&£*L*3fc:Jlt»dU Ytt^ftKHBLT fcfilJ'J A5jfejg = 1 5 %b%2>o 

[0 0 5 7] 

lfffi*7^'J , //l/VX5 2li, »2 0|&iJtAilSf|-7-M2<7>-ZfflB^E1S^*L % ft 1 <D 

mmytMRx/m2<Dmiit^^ii^itm s f^f^t-t^o * y? x ) wwx 5 2 <*>- z 

X5 2£jS«Lrt:3fcJK££56U ^r^** 1 5 OfBUfe® JtKft* # y h£M;-f&o 
[0 0 5 8] 

5 ri« D V D <?>3s§-£- o v> T M f * o 
[0 0 5 9] 

ftl <D*mfeV-*f5 3^£>ffilt£*i*:7fc3Ui:, *n^7A 6 l»:Altt*o i<^)*n^ 
7A6 1 *3HftLfc3fcJfctiU SHI wMAHIi^M 1 KTXZ®K33tf&3§tfc#:«;;*: 

5 2T-HMMT}fc£:&o7tm> tt®l/>X6 OZfrLXftr-i X? 1 5 ^>SB»BS^SM^»K 

[0 0 6 0 ] 

ff3fct$*i*o £<Z>;H»?3fc3CtiU 3'J^-H/VX5 2*2»L^ ft 2 <7>3&ffc;HP^ 
lfM2St>l 1 OUtWlSMS^M 1 Hlt*n^7A 6 1 KAItl" &o ic7)*n^ 
5A61 -CHI*? 3ft*:Bi»9 3fc3fUi$7fc3£5 9-C$3fc3*tSo ^#5 9 £fllJ&i-&#£7fc 



DP 2004-95039 A 2004.3.25 



[0 0 6 1 ] 

±r4 1 5&cD<Dm&^^^xmw-f&o »2o*»#i/-f 5 4&hmm 

3*Lfc:fcjfcldU *n^9A6 lUAStt&o 6 1 *3aft Lfc:3fe3lUi. Hi 

^IliS^MUfWiiML, »2 0M^ilti 1 M2i:Aitt^o -<t>t£ 
3U*H 2 ol&tfcfc fl^HT-M 2CTYZffiCS ft &3&ffc£ S *U Hy-fWyvv 
X5 2"Cte¥fr3fei:fco;fc&, tt&V>X6 OHLT^fU^ 1 5 Of 5^® M8Uh* 

[0 0 6 2 ] 

m : 5-M2JkXFm 1 ^tfc^PS^^M 1 HLT*n^9A 6 1 KAirT&o :«*n^ 
6 1 -CEWf Sft£M«:£{i$7fcff- 5 9 -?g%i2tl& 0 S*S5 9 £«Jsft-*-*#£3fc 
sg^Ji, S5fe*^)tvC7tm-3it€#^^tt-etL#^>(i^g(iII^2 8ttBAt4, 
[0 0 6 3] 

frhmi-f&^ttfX-^&o Ji^> £<&*UE0Mt3fef >f 1 5*^7*^ Sit 2 OOfr 

f*iefil$iltV^TOC (Table Of Contents) tif«U PMA (P r 
ogram Memory A r e a ) 1f WkW * ffcfett t'CSo'^tjtf^ 7, ? 

fi&2 4 fciifciStu l/-f3Vhn-^0B2 4i:J:ot, H 1 n^mfoV—*? 5 3 

[0 0 6 4] 

mrift^TV ^^^12 0 3l&f^^ 1 5 fc^- * *fE»i-&«-&<7>«k 

aSjf^^ov»Tl»m^aliWi-*o i|i«#l/-f<?)Mii±M<LT, 1"CMt 

[0 0 6 5] 

CPU4 0 fi** h*^«S*0 37> KS-5&€i-4fc, E^M^lo'v^tx l; > K 

h^f>fa«s*^3v^ K£§#L£g£??&#-^k3iiiig&2 8 fcs*n-*-* 0 i£> CP 

U 4 0 h ^f>S#L7t-r- 777^-^ 3 7 ^Ua'^ 7 r R AM 3 

[0 0 6 6 ] 

3&tV 1 5 <OBSj&<mje«>i&j$J£fc&-*-4 t > 2 Bit. $^t?5 9 

-r&fr*>. h y y -rtiwy * - * *-rti*njE-r & <> 

[0 0 6 7 ] 

#£#-5§-#kSIIli&2 8 fi, $7fc#5 9 <^Hl*^i:^T7 KU^ff $R£Ifc#U CP 
U 4 0 KMftl-f&o Z LT, C P U 4 0 Ji-e^T K V^lf ^IC^o'V^T. »5£3*lfc*# 
5i*ra*&»^K3fcfeT y 97 y 7^S 2 3 ^gf^ <t 0 fcftfcT y 9 7 y ^fi 2 3©->- 

[0 0 6 8 ] 

C P U 4 0 fi^y 7 7V^-vt 3 7 7 TRAM 3 4 KWW 2 tltzy*- 9 Mtfjft 

ttz, CPU4 0 1*7 VUxmmKm-3^ryt\z y ? 7 y?mW2 3©Wf IMP! 
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* 1 5 KtlWt&o 
[0 0 6 9] 

#cfc, ML^jl&f'f *?^fi2 O^fflv^T, 3£tV** 1 5 KfB^3 UX^&T-?& 

< It, -f-CKfrkfttn* 4>c7)i:-rs 0 
[0 0 7 0] 

CPU4 Of*** K£^#1-&£, S41fCio'i>TXtV K 

jv^e-^ 2 2<7)HI^$-fU|lp-r^^:a6<^M ; ffilM-^^ K9^f^2 7 K 

h^f>w^^o=rv> k*$-® Ltz%*&$E.m j $tmm&2 8 jcit»j-r*o fit, ft 
»i±iBia««yffi^»-&i:iRi*tCx t Kv*i«$R^^ai i, cpu4otaat*. 

[0 0 7 1 ] 

CPU4 0 \%T KV*fiNRK£o%>t, »5S3*Lfcai*&*H*6illlJSK*tr ??Tv7m 

t**i:#u»r-*-*£, w£te#ftysiaE&2 8 

[0 0 7 2] 

fit, W±m-%Xkm.®& 2 8 ftt: y * 77 7*^12 3 Oltiilif Clo'^TR F# 
fMl, ^«5iTiE«j3ffil?SrfTofcm, A7 7 7RAM3 4CIit5o A*?7r^ 
->^3 Hi. /^7rR AM 3 ^^SfSJtfcW&T*-******-^-**: Itiffofc 
HC, ^f>^-7x-7 3 8^iMt*7,f^StSo 
[0 0 7 3 ] 

ffi»^xtm£&3ffi?&*ii&T-*-££ t, w^#-^«kaiaK2 sw\ ±&ifc*n<, 

ftfc: y * T -7 7^12 3frt><Dmjjfe-%K&^Xy * - * *^ t -#-^5.^ t>7'^x 
T-##^^ail, ?-#D>fn-7 3 3XO ! K7'fA2 7*^lt7*-**TitS. 
0* h 9 y ? -f ti*M&?ffi]E-rz> 0 
[0 0 7 4 ] 

8&2 8tCPU4 OR&WiC P U 4 0 K X ot^tf S tljyo^^AHUot, #k3^ 

firing! s*itv> a <, ia>L£5&*& % *l&K* s i*LHffiS**ta<>o-e»i'S:^ii:ti^afe 
tab** 1- ±sa**fcBSgtt— w^ar-f , ±ieocpu4 oia^yn^^ic 

tt ltfeAv»U fcav>»i^t<*>«J5fcS&#*v>- F-)x7i:ioTimiti: It 
[0 0 7 5] 

S^ihltStl&ftjft^ ^1^7X6 0 Kty*) &£tl& ftSUi, XttMtilt ^ 
iit? 1 ; A5j&Jg = 3 0 %t*4 0 tot, D VDKfti§£ft** v y h ^!2S®i:Mt^i 

[0 0 7 6] 

*^S8KJ:4t, i2(D^llii L M2^ffl^T, |2^i#l/-f 5 

Ci/Mtv>4fc*C, $2?)^f#l/-f 5 4 ^t>mit$ tl&ftj£<D^ ^*H&V>X 6 
0 K^&f *t£ft3ni> Y#*iaii:Mlt *J5«'J A3&jg = 1 5 ^ot, & 

2<^^#V-^f5 4^t>mit$*La^O^:8B5-* s «-«»V>X6 0 £ 
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[0 0 7 7 ] 

* y h * IBM tilt & £ i: § & 0 
[0 0 7 8 ] 

[0 0 7 9 ] 

m^&vm 2 v&WLftmmm^tfBiWiZ tix^z tztbK, j^xm^^n/zm^yt 

[0 0 8 0 ] 

**IBii:lJ3fef-f **361Ifc J: 2>k, D VDSt^C Dv>-f tt^^tT'b> 

i&mt>i&m-r2>zktf-e&. mz-a. m^mk Lxm^hti&m&Ki*. &*>mv&&3> 
k%y), £ t>K&mM<vmmworffik%2> 0 

[0 0 8 1 ] 

Zktmi&kK&o 
[0 0 8 2 ] 

[0 0 8 3] 

mMLtztiK *HW**iii^lRfe$*L*<><©-c»ift^ 0 fllx.«ri2i 0 (A) fcjj*3*i*>J: 

x zMrtic^tt^^M <9 , x * (« i t /«i x ) o i) i^m-f&mi<D 

U>XL 1 1 <7>#«t#V"--»f5 3 ZWKmWL, #!lx_tf W 1 0 (B) fcij*3*L;& 

j: a c YZffirt^*»t4istfeA e 2 ? z (d 2 z / d 2 y ) «i) Kmm.-r&m2 

fi, — fiJi: LT@1 1 H^^tLSi ? ^\<DVy XL 1OT2?)1/VXL 2 ti, <£ 
[0 0 8 4 ] 

ttz, mi<v%&%m&m?MiRv s m2<D%WL%m&m^M2<Dttfr*)K^ —w t it 

^LTH113 (A) £^3*1* J: ? fc % CPU4 0«CJ:l5, K7^^2 7^^LT 
IIEEV l# ? »*3?>3&ifc^M|i^M3 nepiD3*L, XZBl*l^*»t*lfe»:^ , z (0 
, t z) § OD fcJfc^Sft&o *fU^ 5 CD^CIi, ~Mk L 
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til 3 (B) Kj^StL* J: 9 C PU4 OWf&jjsfcJ: *K K5>fA 2 7 £^LTSEE 

v 2 <D§&Wift m&%*M 3 nepimsn, y zmn^^^Win e z Y & (e 2 z 

/ 6 2 T ) « « 1) Hj»^SJt*o H3<7)^^iiS^^FM3 t LTfi> v>fc^ 

StSl/VX (^Jx.ff#^¥5 - 5 4 4 1 4^«l#flR) & t'&m^Z CH s T*^o 
[0 0 8 5] 

Jt#3 0 % <fc «9/h3 < TtA^o dU ^<7)^^(i> YW^lRl&tfX W^fRj^HC 

H'J A5^J^= 3 0%t^^t> & 1 Ol&tkftP^^M 1 O-ft*) «3 fc, II 1 

l/-f 5 3tf*&aJttS*L*3^OYZffifc;fe»t*3&iWi0 , Y Xtf X Z ®Ki3»t4!&iWi 

[0 0 8 6] 

•9*5 4^t>tbits*L*3fesc<7>"9 nmuyxe 0 ^^vj^itis^^^jt^xw^iRi 

SilJt^l 5 %<fc <T<>^^ 0 fit, Mt> Ytt^fa&tfXW^fafcWL-C 

[0 0 8 7] 

1 k&2<Qm&%iK<D&%.fi*/i*2 <-r*»2<7>IStfeftp»3l^M2 t^ffl^f>*t&^ 

&o m2<Dmm%iMKttLxte, zombis <?>mt&m.tf-x* < 

H2 0^tfeAW^^fcjm^^>3fe^^ s fflV>P 3 tL&i 1 £ JSr^o tfflx. 
tf&2<^mtt:3fe3Kfc:ttSfc# * >^l/>X^lv^HSi^:ii, i2^Mil 

[0 0 8 8] 

±ifi*»^-eti. &*mitu-^frh&m2ft&ftK<o§&WLfi*mm2tix* ? 

±12 (4) 5t£JfiJ8.l,Tv> ^ffc^j ^PSL^ < ttiv» 0 "J-fcfr-fc, ft 
1 III^M lS^i 2 «ft III? M 2 li^ < 1 1)lv^ 0 Z<DW;& 

[0 0 8 9] 

[0 0 9 0] 

±|B*«6BB-eti. M*«6 6 0 nm<D%-$L*&m-$-Z>itMk$L&frl 8 5 nm© 
[0 0 9 1 ] 
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%y7V>yU>X5 2 KAItS £ t t & tot, JuT-i X? 1 5^<7>^j$T^ 

-tr^^¥H^^^>o tfc* §3fc§5 9 ■evgybm&mM-r&fctbK, $ft§£5 9£«i" 

[0 0 9 2] 
[0 0 9 3] 

±mmnj&mxit, &*mfais-^&K^K&mLx&W2ti&m&K^xi&w 

[0 0 9 4] 

l3?P3B<7)3l&5^JK^Sr^o^tfc^-e* ot^lK 
[0 0 9 5] 

. #3&iji!>& s £*tfcl£5e3:tt* &<r>-ete&^ 0 'j as&jkw: 1 0 %&±-e. ^070% 

t:6 s Hg| <, 1 0 %^ffi<DV &&&t-r&Kit% ^'J>^1/ 

[0 0 9 6 ] 

[0 0 9 7 ] 

[0 0 9 8] 

[0 0 9 9] 

[mi] ^ipjo-^MBil^r^ ^^gf«^t/n ^it^Sc 

[hi 2] 112 (a) n % m 1^7^79 ^w^^^^^m^m^m-rmx 

0 2 (B) tt, HI 2 (A) <7)^^v ? a.-;K?)#«B^Sr^-r&7ti6^EI-e^, 

[04] 04 (A) £0*04 (B) 14, ^-ft-rftH 1 ^♦ftV-W&tfJ** S tL&ftjfc 
[0 5] 0 5 (A) ^^0 5 (B) fi, %K?ifim2<D*mfcl'-*ffrt>mtt2tl2>%i$Z 

[06] # ?-fv yyvyX\z.\m-rz>fc$L<?>$kWLftki3v7V yyvyX&m&Ltzft 
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[08] 08 (A) it, |&tfeftSrWSL*^»^»-, # 1 <3#*#U--*f admits *i& 

[09] 09 (A) (i, »lO^##V-«^ffilt?^4^O|&aA«:*l<0l&Sc^ 
S8^^«rffl^Tte:^:-rs«a|*l5iK-r^^«i><7)0-e*»9> 0 9 (B) li, »2©¥##i^ 

£J6<7)0-e&&o 

[0 10] 010 (A) «U »1^^3»^^-^*^mit?*L4 5fc}K^I^AS:«fl<^U' 

vx&jsv>T*£;fcr*«£^i-*fc*<aig-e*>*K 010 (b) te, »2<t)#^e#v- 

[0°l l] »i<5U>XX0 f *2oi'>'X^ S^- ; ev ? a.-;n*]H*^?tL^^J^l5iL^ 

-r&£#<7)0-c&&o 

°[0i3] 013 (a) ^1 v-^'^f, mm zti&ftj&v&WLn *m 3 ^ 
&MM&m?*m^xmtt&Mznm-r&tzit><DMx~$>y) , 013 (b) i*> ^2^^ 
mfc v - f> mi* $ ^jtc^istfe^i * m 3 co^e^i £ m n T^/h-r & en £ u 

[014] *s#v-^^aiit$tL^^^5«^t^t4®i:^mK«*^^-r& 

fc*!><7)0-e&& o 

[0 15] ^mi^U—^f^hiiim^fl^^tMKi3if& 'J A5iJ^= 5 0%*SiWi-a^:*^> 

[016] ^#v-^f>aiit^4n.^3fcmo»jffl^t 'j j*mmk<DM&*m.m-r& 
„ 2 8-s4fi#»iia* («ka«is<^-gR) > 40-cpu mmgzW^-ffi) , 5 2 

■••*?^'J>^l/>X (5fc^^-) , 5 3-^1 <0^»frV'— *f OfeiK) > 5 4-»2« 
(ftffiO N 5 9-M Caitiff) , 6 0-»*U>X, Ll-»1^1/ 
>X (SHE5fc^$^ > L2~#2©V>X (il^^I^, ^2 
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[Ml 2] [0 13] 

CA> 
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14] [015] 
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